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Duty M Maintaining Trucks and Forklifts

1 Select trucks and forklifts
2 Maintain trucks and forklifts

3 Test operate trucks and forklifts
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Duty N Maintaining Tractors and Related Equipment

1 Identify tractors and types of equipment

2 Maintain tractors and related equipment

3 Test operate equipment with tractor
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The occupational analysis project was conducted by The Instructional Materials

Laboratory, Trade and Industrial Education, The Ohio State University in con-

junction with the State Department of Education, Division of Vocational Educa-

tion pursuant to a grant from the U.S. Office of Education.

The Occupational Analysis project was proposed and conducted to train voca-

tional educators in the.techniques of making a comprehensive occupational

analysis. Instructors were selected from Agriculture, Business, Distributive,

Home Economics and Trade and Industrial Education to gain experience in

developing analysis documents for sixty-one different occupations. Represen-

tatives from Business, Industry, Medicine, and Education were involved with

the vocational instructors in conducting the analysis process.

The project was conducted in three phases. Phase one involved the planning

and development of the project strategies. The analysis process was based

on sound principles of learning and behavior. Phase two was the identifica-

tion, selection and orientation of all participants. The training and work-

shop sessions constituted the third phase. Two-week workshops were held

during which teams of vocational instructors conducted an analysis of the

occupations in which they had employment experience. The instructors were

assisted by both occupational consultants and subject matter specialists.

The project resulted in producing one hundred two trained vocational instruc-

tors capable of conducting and assisting in a comprehensive analysis of

various occupations. Occupational analysis data were generated for sixty-one

occupations. The analysis included a statement of the various tasks performed

in each occupation. For each task the following items were identified:

tools and equipment; procedural knowledge; safety knowledge; concepts and

skills of mathematics, science and communication needed for successful per-

formance in the occupation. The analysis data provided a basis for generating

instructional materials, course outlines, student performance objectives,

criterion measures as well as identifying specific supporting skills and

knowledge in the academic subject areas.



PREFACE

This task analysis was undertaken with the understanding that it was

complimenting the other eight horticulture areas.

The areas covered should allow instruction in any area of maintenance

of tools or equipment. This can be used to suppliment the instruction

in other areas as needed or to be taught as an individual unit on .

mechanical skills.

The tasks are arranged so units can be pulled on identifying, maintaining,

overhauling, or test operating.

No serious depth was attempted as each teacher will know how much time

he or she wants to spend and to what depth he or she wants to go.

7
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JOB DESCRIPTION

The horticulture equipment operator performs maintenance troubleshooting,
overhauling, and fabrication of equipment related to the horticulture

industry. The equipment might be shop tools (testing equipment), engines
electrical, hydraulics, water systems, carpentry and masonry, steam
generators, turf cutters, tree and shrub equipment, mechanical environ-
ment controls, spray and spreading tools, irrigation systems, trucks and
forklifts, and tractors and their related equipment.
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Duty A Fitting, Repairing, and Using Shop Tools and Equipment

1 Identify and select tools

2 Sharpen and repair tools
3 Measure tolerances
4 Utilize fasteners

5 Clean and store tools
6 Operate shop tools
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Duty B Servicing and Maintaining Engines

1 Identify engine types and needs

2 Clean, service, and adjust an engine

3 Fuel, start, and test an engine

4 Overhaul engines

.2 ti
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Duty C Installing, Servicing, and Maintaining an Electrical System

1 Outline and plan a wiring system

2 Install,service, and replace parts of a wiring system
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Duty D Servicing and Maintaining Hydraulics

1 Identify and test operate hydraulics

2 Service pumps and parts
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Duty E Maintaining Water Systems

1 Select equipment and supplies for watering system

2 Install plumbing
3 Repair and clean plumbing equipment
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Duty F Carpentry and Masonry Maintenance and Construction

1 Read and interpret blueprints
2 Select lumber and other building materials

3 Construct necessary structures
4 Clean and store equipment for masonry and construction



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

R
E
A
D
 
A
N
D
 
I
N
T
E
R
P
R
E
T
 
B
L
U
E
P
R
I
N
T
S

SI

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

B
l
u
e
p
r
i
n
t

L
e
v
e
l

R
u
l
e

P
a
p
e
r
 
a
n
d
 
p
e
n
c
i
l

S
t
r
i
n
g

S
t
a
k
e
s

M
e
a
s
u
r
i
n
g
 
w
h
e
e
l

G
a
t
h
e
r
 
b
l
u
e
p
r
i
n
t
s

.

R
e
a
d
 
b
l
u
e
p
r
i
n
t
s

A
p
p
l
y
 
k
n
o
w
l
e
d
g
e
 
g
a
i
n
e
d
 
f
r
o
m
 
r
e
a
d
i
n
g

B
a
s
e
 
d
e
c
i
s
i
o
n
s
 
o
n
 
t
h
i
s
 
k
n
o
w
l
e
d
g
e

D
E

C
IS

IO
N

S
C

U
E

S
E

R
R

O
R

S

t
e
r
m
i
n
e
d
h
o
w
 
t
o
 
a
p
p
l
y
 
k
n
o
w
l
e
d
g
e
 
g
a
i
n
e
d

T
r
a
i
n
i
n
g

I
m
p
r
o
p
e
r
 
c
o
n
s
t
r
u
c
t
i
o
n

f
r
o
m

A
p
p
l
i
c
a
t
i
o
n
 
o
f
 
p
r
o
c
e
d
u
r
e

H
a
z
a
r
d
o
u
s
 
c
o
n
d
i
t
i
o
n
s



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

R
E
A
D
 
A
N
D
 
I
N
T
E
R
P
R
E
T
 
B
L
U
E
P
R
I
N
T
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

A
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
w
h
o
l
e
 
n
u
m
b
e
r
s
 
[
C
o
m
p
o
n
e
n
t

l
e
n
g
t
h
s
]

A
d
d
i
t
i
o
n
 
a
n
d
 
s
u
b
t
r
a
c
t
i
o
n
 
o
f
 
p
r
o
p
e
r
 
a
n
d
 
i
m
p
r
o
p
e
r
 
f
r
a
c
t
i
o
n
s

[
C
o
m
p
o
n
e
n
t
 
l
e
n
g
t
h
s
]

M
e
a
s
u
r
e
s
 
o
f
 
l
e
n
g
t
h
 
[
L
e
n
g
t
h
 
o
f
 
m
a
t
e
r
i
a
l
s
]

D
e
t
e
r
m
i
n
a
t
i
o
n
 
o
f
 
a
r
e
a
,
 
p
e
r
i
m
e
t
e
r
 
a
n
d
 
d
i
a
g
o
n
a
l
s

o
f
 
q
u
a
d
r
i
l
a
t
-

e
r
a
l
s
 
[
F
i
g
u
r
i
n
g
 
b
o
a
r
d
 
f
e
e
t
,
 
a
r
e
a
s
 
"
i
.
e
.
"
 
c
u
b
i
c

f
e
e
t
]

M
e
a
s
u
r
e
 
w
i
t
h
 
t
h
e
 
M
e
t
r
i
c
 
a
n
d
 
E
n
g
l
i
s
h
 
s
y
s
t
e
m
 
a
n
d
 
c
o
n
v
e
r
t

b
e
t
w
e
e
n
 
t
h
e
m

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

R
e
a
d
i
n
g

B
l
u
e
p
r
i
n
t
s

4
7

R
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
c
h
a
r
t
s
,
 
t
a
b
l
e
s
,
 
a
n
d
/

o
r
 
g
r
a
p
h
s

G
i
v
e
n
 
a
 
c
o
d
i
n
g
 
s
y
s
t
e
m
,
 
r
e
c
o
g
n
i
z
e
 
a
n
d

i
d
e
n
t
i
f
y
 
e
a
c
h
 
u
n
i
t
 
i
n
v
o
l
v
e
d
 
b
y

a
s
s
i
g
n
i
n
g
 
n
e
c
e
s
s
a
r
y
 
s
y
m
b
o
l
s
,
 
n
u
m
e
r
i
c
a
l

o
r
 
l
i
t
e
r
a
l

.5
2



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

S
E
L
E
C
T
 
L
U
M
B
E
R
 
A
N
D
 
O
T
H
E
R
 
B
U
I
L
D
I
N
G
 
M
A
T
E
R
I
A
L
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N

B
i
l
l
 
o
f
 
m
a
t
e
r
i
a
l
s

P
E

R
F

O
R

M
A

N
C

E
 K

N
O

W
LE

D
G

E

D
e
t
e
r
m
i
n
e
 
t
y
p
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n

D
e
t
e
r
m
i
n
e
 
m
a
t
e
r
i
a
l
 
n
e
e
d
s

S
e
l
e
c
t
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
s

S
A

F
E

T
Y

H
A

Z
A

R
D

D
E

C
IS

IO
N

S
D
e
t
e
r
m
i
n
e
 
t
y
p
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n

D
e
t
e
r
m
i
n
e
 
m
a
t
e
r
i
a
l
 
n
e
e
d
s

S
e
l
e
c
t
 
t
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l

C
U

E
S

B
l
u
e
p
r
i
n
t
s

I
n
s
t
r
u
c
t
i
o
n
s

M
u
n
i
c
i
p
a
l
 
c
o
d
e
s

I
n
d
u
s
t
r
i
a
l
 
r
e
q
u
i
r
e
m
e
n
t
s

T
y
p
e
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n

S
a
f
e
t
y
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s

A
e
s
t
h
e
t
i
c
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s

M
u
n
i
c
i
p
a
l
 
c
o
d
e
s

M
a
t
e
r
i
a
l
 
f
e
a
t
u
r
e
s

C
o
s
t
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s

S
a
f
e
t
y
 
s
t
a
n
d
a
r
d
s

M
a
t
e
r
i
a
l
 
f
e
a
t
u
r
e
s

A
e
s
t
h
e
t
i
c
s

C
o
s
t
l
y

U
g
l
y

U
n
s
a
f
e

E
R

R
O

R
S



(T
A

S
K

 S
T

A
T

E
M

E
N

T
S

S
E
L
E
C
T
 
L
U
M
B
E
R
 
A
N
D
 
O
T
H
E
R

B
U
I
L
D
I
N
G
 
M
A
T
E
R
I
A
L
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

F
i
g
u
r
i
n
g
 
b
o
a
r
d
 
f
e
e
t
,
 
s
t
r
e
s
s

C
O

M
M

U
N

IC
A

T
IO

N
S

R
ea

di
ng

P
E

R
F

O
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

P
LE

S
S

K
IL

LS
/C

O
N

C
E

P
T

S

N
4

B
i
l
l
 
o
f
 
m
a
t
e
r
i
a
l
s

4
9

N
t
a
i
l
/
I
n
f
e
r
e
n
c
e
,
 
L
o
g
i
c



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

C
O
N
S
T
R
U
C
T
 
N
E
C
E
S
S
A
R
Y
 
S
T
R
U
C
T
U
R
E
S

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, r
'A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

H
a
n
d
 
t
o
o
l
s
 
t
y
p
i
c
a
l
 
t
o
 
t
h
e
 
c
a
r
p
e
n
t
r
y
 
a
n

m
a
s
o
n
r
y
 
t
r
a
d
e
s

L
u
m
b
e
r

C
o
n
c
r
e
t
e

G
a
t
h
e
r
 
m
a
t
e
r
i
a
l
s
 
a
n
d
 
t
o
o
l
s

P
u
r
c
h
a
s
e
 
s
u
p
p
l
i
e
s
 
n
e
e
d
e
d

C
o
m
p
l
e
t
e
 
p
r
e
p
a
r
a
t
i
o
n
s

B
u
i
l
d
 
s
t
r
u
c
t
u
r
e
s

S
A

F
E

T
Y

 -
- 

H
A

Z
A

R
D

U
s
e
 
c
a
u
t
i
o
n
 
w
i
t
h
 
t
o
o
l
s

D
o
 
n
o
t
 
l
i
f
t
 
h
e
a
v
y
 
l
o
a
d
s

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
s
t
r
u
c
t
u
r
e

D
e
t
e
r
m
i
n
e
 
b
e
s
t
 
m
e
t
h
o
d
 
o
f
 
c
o
n
s
t
r
u
c
t
i
o
n

o
f
 
s
t
r
u
c
t
u
r
e

C
U

E
S

T
y
p
e
 
o
f
 
t
a
s
k

C
o
s
t
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s

S
a
f
e
t
y
 
b
l
u
e
p
r
i
n
t
s

I
n
d
u
s
t
r
i
a
l
 
s
t
a
n
d
a
r
d

C
o
d
e
s

T
y
p
e
 
o
f
 
t
a
s
k

P
r
o
p
o
s
e
d
 
u
s
e
 
o
f
 
s
t
r
u
c
t
u
r
e

S
a
f
e
t
y
 
r
e
q
u
i
r
e
m
e
n
t
s

C
o
s
t
 
a
n
d
 
t
i
m
e
 
c
o
n
s
i
d
e
r
a
t
i
o
n
s

E
R
R
O
R
S

H
a
z
a
r
d
o
u
s
 
c
o
n
d
i
t
i
o
n

W
a
s
t
e
 
o
f
 
m
a
t
e
r
i
a
l
s

A
e
s
t
h
e
t
i
c
a
l
l
y
 
p
o
o
r



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

C
O
N
S
T
R
U
C
T
 
N
E
C
E
S
S
A
R
Y
 
S
T
R
U
C
T
U
R
E
S

S
C

IE
N

C
E

M
A

T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

M
e
a
s
u
r
e
s
 
o
f
 
l
e
n
g
t
h
 
[
L
e
n
g
t
h
 
o
f
 
c
o
m
p
o
n
e
n
t
s
]

F
i
g
u
r
i
n
g
 
b
o
a
r
d
 
f
e
e
t

C
O

M
M

U
N

IC
A

T
IO

N
S

PE
R

FO
R

M
A

N
C

E
 M

O
D

E
S

E
X

A
M

PL
E

.,
SK

IL
L

S/
C

O
N

C
E

PT
S

I
B
l
u
e
p
r
i
m
s

B
i
l
l
 
o
f
 
m
a
t
e
r
i
a
l
s 5
1

R
e
a
d
 
a
n
d
 
i
n
t
e
r
p
r
e
t
 
c
h
a
r
t
s
,
 
t
a
b
l
e
s
,
 
a
n
d
/

o
r
 
g
r
a
p
h
s

t"
- 

r"
.N

 a
ra



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

C
L
E
A
N
 
A
N
D
 
S
T
O
R
E
 
E
Q
U
I
P
M
E
N
T
 
F
O
R
M
A
S
O
N
R
Y
 
A
N
D
 
C
O
N
S
T
R
U
C
T
I
O
N

:
4
7

T
O

O
LS

, E
Q

U
IP

M
E

N
T

, M
A

T
E

R
IA

LS
,

O
B

JE
C

T
S

 A
C

T
E

D
 U

P
O

N
P

E
R

F
O

R
M

A
N

C
E

 K
N

O
W

LE
D

G
E

S
A

F
E

T
Y

H
A

Z
A

R
D

H
a
n
d
 
t
o
o
l
s
 
t
y
p
i
c
a
l
 
t
o
 
l
z
.
h
e
 
c
a
r
p
e
n
t
r
y
 
a
n
d

m
a
s
o
n
r
y
 
t
r
a
d
e
s

L
u
m
b
e
r

C
o
n
c
r
e
t
e

A
s
s
e
m
b
l
e
 
e
q
u
i
p
m
e
n
t
 
t
o
 
b
e
 
c
l
e
a
n
e
d

A
s
s
e
m
b
l
e
 
p
r
o
p
e
r
 
a
n
d
 
a
p
p
r
o
p
r
i
a
t
e

c
l
e
a
n
i
n
g
 
i
n
s
t
r
u
m
e
n
t
s
 
a
n
d
 
p
r
o
d
u
c
t
s

C
l
e
a
n
 
e
q
u
i
p
m
e
n
t
 
i
n
 
p
r
o
p
e
r
 
m
e
t
h
o
d

S
t
o
r
e
 
e
q
u
i
p
m
e
n
t
 
i
n
 
p
r
o
p
e
r
 
p
l
a
c
e

U
s
e
 
c
a
u
t
i
o
n
 
a
r
o
u
n
d
 
c
l
e
a
n
i
n
g
 
f
l
u
i
d
s

D
o
 
n
o
t
 
l
i
f
t
 
h
e
a
v
y
 
l
o
a
d
s

D
E

C
IS

IO
N

S

D
e
t
e
r
m
i
n
e
 
p
r
o
p
e
r
 
c
l
e
a
n
i
n
g
 
m
e
t
h
o
d
 
f
o
r

e
q
u
i
p
m
e
n
t

C
U

E
S

T
y
p
e
 
o
f
 
e
q
u
i
p
m
e
n
t

T
y
p
e
 
o
f
 
m
a
t
e
r
i
a
l
 
t
o
 
b
e
 
c
l
e
a
n
e
d
 
f
r
o
m

e
q
u
i
p
m
e
n
t

C
o
m
p
a
n
y
 
p
o
l
i
c
y

I
n
d
u
s
t
r
i
a
l
 
s
t
a
n
d
a
r
d
s

M
a
n
u
f
a
c
t
u
r
e
r
'
s
 
s
u
g
g
e
s
t
e
d
 
u
s
a
g
e
 
o
f

c
l
e
a
n
i
n
g
 
p
r
o
d
u
c
t
s

E
R

R
O

R
S

I
m
p
r
o
p
e
r
 
c
l
e
a
n
i
n
g

E
x
c
e
s
s
i
v
e
 
w
e
a
r

W
a
s
t
e
 
o
f
 
t
i
m
e
 
a
n
d
 
m
a
t
e
r
i
a
l
s

S
a
f
e
t
y
 
h
a
z
a
r
d



(T
A

S
K

 S
T

A
T

E
M

E
N

T
)

C
L
E
A
N
 
A
N
D
 
S
T
O
R
E
 
E
Q
U
I
P
M
E
N
T
 
F
O
R
M
A
S
O
N
R
Y
 
A
N
D
 
C
O
N
S
T
R
U
C
T
I
O
N

S
C

IE
N

C
E

M
A
T
H

N
U

M
B

E
R

 S
Y

S
T

E
M

S

C
O

M
M

U
N

IC
A

T
IO

N
S

P
E

R
F

O
R

M
A

N
C

E
M
O
D
E
S

E
X
A
M
P
L
E
S

S
K

IL
LS

/C
O

N
C

E
P

T
S

R
e
a
d
i
n
g

E
q
u
i
p
m
e
n
t
 
m
a
n
u
a
l
s

5
3

C
o
m
p
r
e
h
e
n
s
i
o
n
,
 
I
n
s
t
r
u
c
t
i
o
n
s
,

D
e
s
c
r
i
p
t
i
o
n
 
o
f
 
m
e
c
h
a
n
i
s
m



Duty G Maintaining and Testing Steam Generators

1 Identify steam generators
2 Test operate the generators

3 Maintain generators
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Duty H Servicing and Maintaining Turf Equipment

1 Select and identify equipment for maintaining turf

2 Test, operate, and adjust equipment for maintaining turf

63
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Duty I Maintaining Tree and Shrub Equipment

1 Identify and select equipment for maintaining trees and shrubs

2 Sharpen and service equipment for maintaining trees and shrubs

3 Test the operation of equipment

69
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Duty .1 Maintaintag Mechanical Controls of Artificial Plant Environment

1 Identify controls

2 Maintain controls
3 Test operating controls
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Duty K Testing and Caring for Spraying and Spreading Equipment

1 Identify sprayers and spreaders

2 Maintain and clean sprayers and spreaders

3 Test operate sprayers and spreaders
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Duty L Installing, Testing, and Caring for Irrigation and Sprinkling Systems

1 Identify water and soil conservation practices

2 Identify sprinkler systems

3 Plan and install watering systems

4 Maintain and disassemble watering systems
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